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Abstract 
Based on the analysis of the relations between the complex low-carbon economy system and dynamic feedback, 
the low-carbon economy system decision-making model is established and simulation is carried out. Studies show 
that technical advancement and industrial adjustment policies have a significant impact on reducing carbon emissions. 
Improving energy efficiency is an important measure to low carbon development. System construction is a low-
carbon development infrastructure. 
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1. Introduction 
The research on the low carbon economy focuses mainly on: (1) the feasibility of low-carbon economy: 
Treffers [1] and Johnston [2] respectively explored the possibility of the 80% reduction of GHG emissions 
compared with the year 1990 in Germany and the UK by the year 2050. They hold that through the 
adoption of the relevant policy measures and low-carbon technology innovation, it is possible to achieve 
great economic growth and GHG emission reduction. Kawase [3] and other scholars recall and depict the 
scene of the long-term climate stability, they point out that in order to achieve 60% ~ 80% emission 
reduction targets, the overall energy intensity improving speed and CO2 intensity reducing speed must be 
2 to 3 times quicker than that of the past 40 years historical changes. Zhang kunmin [4] thinks that China 
faces four challenges when  developing low-carbon economy: energy endowment, development level, the 
outstanding total amount, and the lock-in effect, a sustainable development of the energy strategy 
framework should be established. (2) realizing ways of low-carbon economy: Pan Jiahua [5] thinks that 
China is in the crucial period in the process of industrialization, it should give priority to energy-saving, 
and that the development of low emission should be stressed from the consistency of energy-saving and 
reducing the CO2 emissions. He Jiankun [6] is of the view that low-carbon economy is a change of the way 
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of development, it is needed to change the energy structure, to develop new energy and renewable energy.  
The existing studies are essentially qualitative analyses from different perspectives and different levels. Its 
method is single, there are many low level repetitions and resultant force cannot be developed. There still 
exists the phenomenon of mutual contradictions and mutual exclusions. 
2. System Structure Analysis 
2.1 The social and economic driving factors of carbon emissions  
(1) The double promotion of population growth and life quality improvement: Human beings are the 
ultimate demand party and consumers of resources and products, without population growth, the 
pressures on the environment resources and the growing demand for products will mainly come from the 
need of improving the quality of life of the existing population; (2)The double demand for the expansion 
and maintenance of economic scale: As a result of technological progress, increased investment and the 
expansion of production scale, the economic growth of China is strong; increase amplitude is large, while 
economic growth needs to consume energy. Owing to China’s low energy efficiency, technological 
backwardness, unit gross domestic product (GDP) carbon emissions are higher than that of the developed 
countries. In order to maintain the same size, contrast to the developed countries, China has a larger need 
for energy consumption and carbon emissions; (3) Consumption level and preferences: Consumption 
determines the quality of life and the level of welfare; it includes the two aspects, namely, consumption 
levels and consumption patterns. In General, the consumption level is determined by income levels or 
purchasing power. Consumption patterns are related to purchasing power, only high income earners have 
extravagant spending, low income groups tend to choose economical consumption; (4)Technological 
advancement: Generally, technological progress, as low-carbon development driving factors, has a dual 
effect. On the one hand, technological progress can improve energy efficiency, reduce energy 
consumption and carbon emissions. On the other hand, the improved energy efficiency does not reduce 
the overall energy consumption, because of the existence of a technological progress offset. 
2.2 The choice and regulatory factors of low-carbon 
(1) Energy structure: Socio-economic development requires energy, and different energy forms or unit 
number of the calorific value of carbon vary greatly. Fossil energy has maximum carbon content, while 
wind energy, solar energy, hydropower, etc. belong to carbon-free energy. So adjusting energy structure 
does not affect the realization of the social and economic goals, but it can reduce carbon emissions; (2) 
Economy structure: Economy of the same size or total amount is on the same technical level. If the 
industrial structure is different, carbon emissions may vary considerably. Therefore, it is helpful to reduce 
greenhouse gas emissions by raising service proportion in the industry and economic structure, while the 
total amount of the national economy keeping unchanged or increased; (3) Energy efficiency: Improving 
energy efficiency amounts to achieving the same output while reducing energy consumption; hence, 
reducing greenhouse gas emissions. Technological advancement is the main motivation for raising energy 
efficiency; (4)Carbon sink potential : Because green plants absorb carbon dioxide in the fixed atmosphere 
through photosynthesis, it is also an active and effective way to store atmospheric greenhouse gases in 
biomass carbon pool through land use adjustment and forestry measures.  
2.3 Low carbon development constraint factors 
(1) Resource endowment: In China proven per capita energy resources are only 135tons standard coal, 
which is equivalent to 51% of the world per capita, of which, coal, oil and natural gases are 70%, 11% 
and 4% world per capita respectively; and coal-based energy structure in carbon emission intensity is 
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particularly unfavorable; (2) Financial and technical capabilities:  Capital accumulation and technological 
advancement have very positive meaning for economic development and low-carbon options. China, due 
to its weak technological innovation capability, it can only be a net importer of technology. In economic 
development, it can only be expanded by outreach to increase output. Low-carbon options will be very 
limited; (3) Social infrastructure: On the one hand, the establishment and improvement of the 
infrastructure is helpful for material flow and utility efficiency, reducing energy losses and waste, 
increasing emission reduction options. On the other hand, China is in the phase of rapid industrialization, 
the demand for infrastructure and construction shows an accelerating trend. Infrastructure construction 
process requires massive consumption of energy-intensive raw materials. 
3. Modeling and Simulation of Low-carbon Economy System  
3.1 System SD modeling  
According to the earlier system structure analysis, we consider modeling purposes, analyze the 
collected information and abstract the variables from a variety of elements which Lon economy system 
(omitted). According to the principles of SD modeling, the system structure chart can be drawn in the 
Vensim main interface (see Figure1). Depending on the system structure diagram, the formula of low 
carbon economy system SD model can be listed in accordance with the Vensim format (omitted).  
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Fig.1.The structure of the low carbon economic system 
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3.2 System simulation  
The simulation results of low-carbon economy system SD model are shown in Figure 2. 
3.3 Policy simulation  
In order to improve the policy decision support role of the system, we arrive at different carbon 
emissions simulation results through the transformation of several critical system parameters to simulate 
different scenarios for economic development and policy factors, thus providing specific support for the 
low carbon economic development policy proposals. The comparison between the three schemes of 
simulation results and the original simulation results is shown in Figure 3. 
Scheme 1: promoting the advancement of low carbon technologies. If we add 0.1 to the creativity 
factor, the rate of new technology usage and the rate of investment in science and technology respectively, 
system simulation results will indicate that, due to accelerated technical progress, energy efficiency has 
been greatly improved. Since the development of new energy technologies and the increase of energy 
substitution rate, the proportional of non-fossil energy is increased and carbon emissions are reduced. 
Scheme 2: strengthening policy regulation. If we add 1 to the policy factors influencing carbon 
emissions such as industrial policy adjustment factor and institutional innovation factor respectively, 
policy regulation will be strengthened and carbon emissions will be reduced. 
Scheme 3: setting economic development for high speed development model. If we increase the growth 
rate of the GDP by 0.5 percentage, and increase the infrastructural investment growth rate by 0.5 
percentage, owing to the rapid economic growth, energy consumption will be increased, hence, making 
carbon emissions increase further. 
4. Conclusion 
4.1 The significant impact of technological progress on reducing carbon emissions 
 
Many social and economic driving factors have extrinsic and given characters which are relatively 
independent of reducing carbon emissions. But community should be able to make a difference on the 
consumer and technology advancement factor. We need to raise the level of consumption and improve 
social welfare, but we must inhibit and turn against the luxurious consumption pattern of wasting resource, 
and develop the technology to exploit the alternative fossil energy. 
 
4.2 The help of industry policies to reduce carbon emissions 
 
To improve the proportion of service industry in the total amount of industrial or economic structure 
can help to reduce greenhouse gas emissions without changing the total amount of the national economy. 
But it is influenced by many factors to adjust the industrial or economic structure. 
 
4.3 Energy efficiency development: an important measure to the development of low-carbon economy  
 
Improving energy efficiency is equated to reducing energy consumption with the same output and 
lowering greenhouse gas emissions. Technological progress is the main reason to improve energy 
efficiency. But here energy technology does not refer to high-end, not full commercialized not full 
commercialized energy technologies, such as solar cells, but to energy-saving and new energy 
technologies which have market potential and cost-efficient. 
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Fig.2.The simulation result of the carbon emissions                Fig.3.The comparison chart of programs and original value 
 
4.4 Institutional construction: the infrastructure of low-carbon development 
 
Institutions include democracy and law, fair participation, social norms, etc. In a democratic and legal 
society, government and business have greater pressure and constraints on selecting low-carbon 
technologies. Here democracy includes two levels: politics and economy. From a political point of view, 
the making and implementation of policy and law to develop low-carbon economy need public 
participation and support without which it is difficult to see the results to develop in practice. From an 
economic point of view, every business and consumer should have economic rationalities, consumers, 
through the market choice, determine whether low-carbon products has the foothold in the market or not. 
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